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Content Management Systems: 
An Introduction 
Mohamad Noorman Masrek 
Abstract 
With the explosive growth of the Internet, fundamental content management 
needs have also grown. No longer can information be published online in 
a manual process and be left unattended. A content management system 
(CMS) represents a revolutionary way to manage online content when 
compared to traditional methods. A CMS is the tool that allows us to 
collect, manage and publish information to a variety of medium in an 
efficient, timely, and duplicable manner. CMS can be categorized into 
File-Based Content Management for Sharing, Web-Site Content 
Management for Publishing and Enterprise-wide Content Management 
for Integration and Publishing. The functionalities of a generic CMS can 
be broken into Content Collection or Authoring, Workflow, Storage or 
Management and Publishing. The need for a CMS can be gauged by the 
huge amount of content, the enormous amount of change in the content, 
and the massive number of publications to create. The use of CMS promises 
many advantages in the form of empowering content, decrease cost, increase 
revenue, improve accountability, and maintain consistency. 
Keywords 
Content Management Systems, File-Based Content Management for 
Sharing, Web-Site Content Management for Publishing, Enterprise-wide 
Content Management for Integration and Publishing. 
1.0 Introduction 
Initially, the Internet and the World Wide Web (WWW) were seen as 
a means of communicating and sharing information across a widely 
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dispersed audience (Fitzgerald et al., 2002). However, in the past decade, 
the Web has shown spectacular growth in its capabilities and its 
breadth of puipose. No longer simply a staging platform for static 
content stored in flat HTML files, the Web is now the interactive 
doorway to a world of functionality and information indexing for many 
corporations, academic institutions, and other organizations. As the 
Web has increasingly become a multi-faceted, robust point of contact 
for these organizations, it becomes increasingly important to manage 
the content in a logical and systematic manner to increase efficiency, 
functionality and productivity. Online content must be continually 
reviewed and updated by content editors so that other content 
consumers, including customers and search engines, have the most 
up-to-date version available. However, organizations are finding it 
increasingly difficult to ensure that their online content is accurate, 
fresh, and cost-effective. To address these challenges, organizations 
are turning to CMS to managing their online content. 
Definition of Content & Content Management 
Halm & Pelikan (2002) noted that content in essence, any type or unit 
of digital information that is used to populate a page, where web or 
otherwise. It can be text, images, graphics, video, sound etc. In other 
words, content can be anything that is likely to be published across 
an Internet, intranet and/or extranet. 
Content Management is effective management of the various 
kinds of content by combining rules, process and workflows in such 
a way that centralized webmasters and decentralized web authors/ 
editors can create, edit, manage and publish all the content of a web 
page in accordance with a given framework or requirements. Hence, 
as simply stated as possible, content management is a discipline that 
involves the collection, management, and publication of content 
(Boiko, 2002) 
• Collection 
In collection, information is either created or acquired from 
existing source. Depending on the source, the information is 
then converted to a master format (such as XML) and segmented 
into discrete chunks called content components. Appropriated 
metadata are then added to these components. 
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Management 
In management, repositories that consist of database records 
and/or files containing content components, plus administrative 
data (i.e. the system's users) are created. 
Publishing 
To make content available, the CMS publishes to targeted 
publications such as Web sites, printable documents, and email 
newsletters. 
CMS 
Trying to define a CMS is no easy task. There is no universally 
accepted, rigorous and concise definition of CMS. However, in the 
context of this paper, we borrowed the definition provided by Daconta 
(2002) who defined "CMS" based on the following categories: 
i. File-Based Content Management for Sharing 
A File CMS is software that stores, organizes, versions, reserves 
(check in and check out), and protects (via access control) any 
binary media stored in files. The primary purpose of this type of 
system is the sharing and controlled modification of content 
among groups of users. An open standard for this functionality 
is the WebDAV protocol which stands for "Web-based 
Distributed Authoring and Versioning". It is a set of extensions 
to the HTTP protocol, which allows users to collaboratively edit 
and manage files on remote web servers. 
ii. Web-Site Content Management for Publishing. 
A Web CMS is software that enables multiple users, both 
technical and non-technical, to gather, edit and create web 
content, assemble the content using standard templates, and 
publish the content as a dynamic web site. The primary purpose 
of this system is the ability to rapidly publish a web site with a 
large number of pages, requiring input from numerous sources, 
in a standard, managed and maintainable way. To manage the 
creation and publishing process a Web CMS must include a 
workflow system. The World Wide Web Consortium has multiple 
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open standards that support this process. The key open 
standards to implement these functions are the extensible 
Markup Language (XML) and the extensible Stylesheet 
Transformations (XSLT). 
Hi. Enterprise-wide Content Management for Integration and 
Publishing. 
An Enterprise CMS is multiple software components that work 
to extend the collection of web content into back-end enterprise 
systems; manage, manipulate and combine content from multiple 
sources; disseminate the content to either web site or other 
systems (local and remote) and allow personalized views into 
aggregate content via portals. The five key components of these 
types of systems are XML, enterprise integration for both data 
and applications, support for syndication of content from other 
suppliers, support for Portals and the ability to search and classify 
all enterprise content wherever it resides and in any format. The 
key open standards for this type of system are XML Schema (for 
data interoperability), XML Namespaces (for markup integration) 
and RDF Site Summary (RSS) (for syndication). 
Functionalities of Content Management Systems 
According to Boiko (2002), a general CMS can be broken down into 
four categories by functions: Content Collection or Authoring, 
Workflow, Storage or Management and Publishing. A CMS system 
manages the flow of content from authoring through to publishing by 
using a scheme of workflow and by providing content storage and 
integration. 
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Figure 1: CMS Functions 
DISPOSE 
4.1 Content Collection/Authoring 
The collection system includes the tools, procedures, and staff 
that are employed to gather content and provide editorial and 
metadata processing. When content is collected it is brought 
inside the CMS. The content collection process is one of adding 
new components to the existing repository. Content collection 
can be divided into these categories: 
i. Authoring. This is the process of creating content from 
scratch. Authors almost always work within an editorial 
framework that allows them to fit their content into the 
structures of a target publication. Authors should also be 
made aware of the metadata framework to enable them tag 
their own creations with metadata information. 
ii. Aggregation. This is the process of gathering pre-existing 
content together for inclusion in the CMS. Aggregation is 
generally a process of format conversion followed by 
intensive editorial processing and meta-tagging. The 
conversion changes the formatting of the content, while the 
editorial processing serves to segment and tag the content 
for inclusion in the repository. 
Hi. Conversion. This is the process of changing the metadata 
schema structure of the content (i.e., its tagging structure). 
In this process the structural as well as the format-related 
codes must be handled. 
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iv. Editorial and Meta-tagging Services. Editorial services fit 
each new content component into a system of formatting, 
voice, and style. Metadata services fit each new component 
into a system of structures and connections. 
4.2 Management 
The management system is the repository housing all content 
and metadata information, as well as providing the processes 
and tools needed to access and manage the collected content 
and metadata information. The repository holds all of the content 
and metadata information of the system. Functions performed 
by repositories are content storing, content selection, content 
management and connecting to other systems. 
4.3 Workflow 
The workflow system includes the tools and procedures that 
assure that the entire process of collection, storage, and 
publication runs effectively, efficiently, and according to well-
defined timelines and actions. A workflow system supports the 
creation and management of business processes. In the context 
of a CMS, the workflow system sets and administers the chain of 
events around collecting, storing in a repository, and publishing. 
To be successful, the workflow system should provide time flow 
and data flow information with a variety of transitions and 
charting representations. 
4.4 Publishing 
Content publishing is the process by which content is delivered 
i.e. drawn out of the repository and formatted into Web sites, 
Web services and other publications. To be flexible enough to 
produce a wide range of publications, the publishing system 
must include publication templates, programming language, and 
runtime dependency resolution and file/directory creation 
5.0 When Do we Need Content Management Systems 
A CMS helps organize and automate the collection, management, and 
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publishing process of our online content. Boiko (2002) argued that 
the need for CMS will only arise when these processes (collection, 
management, publications) become too complex to manage manually. 
Thus, the need for a CMS can be gauged by the amount of content, 
the amount of change in the content, and the number of publications 
to create. Table 1 presents the work of Hill (2001) who compares 
between the adoption of CMS as against non-adoption or manual 
content updating. Thus, with the huge amount of content creation, 
the enormous amount of change in the content, and the massive 
number of publications to create plus other factors like content 
consistency and publishing time the need to adopt CMS is greatly 
intensified. 
Table 1: 
Comparison Between CMS and Without CMS 
New Page 
Creation 
Content 
Consistency 
Workflow 
Processes 
Publishing 
Times 
Legal 
Compliance 
With CMS 
A new page is created based on 
a pre-defined default. All 
navigation links are 
automatically updated and a full 
audit trail is available. 
Templates are separated from 
page content, strictly 
maintaining consistency 
throughout the site. Display 
consistency is enforced by the 
CMS. 
Workflows are built to mirror 
designated business processes. 
The CMS workflow engine 
records an audit with comments 
on each step. Upon final 
approval, content is 
automatically gathered online 
Content is published 
immediately once necessary 
approvals have been made. 
Compliance is enforced by the 
system maintaining records of 
content changes and content 
publication. 
Without CMS 
A new page is created as a copy of 
an existing one. The site map and 
context navigation links must be 
updated by hand and standards 
enforced in an ad-hoc manner. 
Content and template are 
inextricably tied together, making 
it difficult to update changes site 
wide. Display consistency is 
determined by the developers. 
Workflow is typically done via 
email in an ad-hoc fashion. Emails 
are sent to different persons in the 
organization and upon subsequent 
approvals, manually published 
online. 
Content is published when the 
webmaster has available time, 
which could take several days and 
incur reconfiguration errors. 
Compliance is left up to the team 
members. Changes to the content 
must be manually backed up and a 
log kept of when content was 
published. 
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Benefits of CMS 
The literature on content management revealed many benefits that 
organizations can reap for adopting CMS. Of the vast amount of 
literature discussing the great merits of CMS, I am particularly interested 
to share some of the points described by McGovern (2002): 
A CMS makes it easier for people to create, edit and publish 
content on a website. Historically, website publishing has 
required significant technical skills (HTML, programming). A 
good CMS allows non-technical authors and editors to easily 
and quickly publish their content. 
• A CMS makes it easier for you to manage who creates, edits and 
publishes content. Because it establishes defined publishing 
processes, you can allocate specific publishing rights to various 
individuals. 
• By easing technical hurdles in the publication of content, a CMS 
can reduce the need for training, while facilitating more people to 
publish. At the same time, it reduces the daily stream of calls to 
the IT department for changes to the website. 
• A CMS reduces time-to-publish, allowing you to get content 
published faster. This is an important issue for the modern 
organization. The quicker you get key content published, the 
more value it creates. 
• A CMS allows for the design of a common and consistent 
information architecture (metadata, classification, navigation. 
(search, layout and design). Inconsistent and poorly designed 
information architectures plague many websites. 
A CMS will allow for the consistent management of metadata 
through content template structures. Of the many benefits this 
delivers is a significantly improved search process. Basically, if 
the appropriate metadata is captured on all documents, then 
people can find the right content a lot more quickly. 
• A CMS can facilitate better content security. It can control who 
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is allowed to publish to the website, and who is allowed to see 
what content. 
A CMS can help us to more easily measure the success of our 
publishing efforts. You can track who is publishing what, how 
quickly content is getting published, whether the publication 
schedule is being adhered to, whether out-of-date content is 
being removed quickly enough, etc. 
A CMS really comes into its own when there are many authors 
and editors, based at multiple locations, publishing substantial 
quantities of content on an ongoing basis. Without a CMS, such 
an environment can become a nightmare to manage. 
Without a CMS, what often happens is that there is a publishing 
free-for-all. The content quality is not properly monitored and 
becomes inconsistent. The navigation and layout changes from 
section to section, creating a frustrating experience for the reader. 
7.0 Conclusion 
With the explosive growth of the Internet and World Wide Web, 
contents in the form of text, images, sounds etc must be properly 
managed. Content management is a discipline that involves the 
collection, management, and publication of content. With the use of 
CMS, the process of collecting, managing and publishing content 
becomes much more efficient and effective particularly in a situation 
where there is huge amount of content, enormous amount of content 
change and massive number of publication to be created. 
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